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sis (OA) in hamster articular cartilage during growth and de-
velopment and how voluntary running exercise affects cartilage
properties.
Methods: Syrian Golden Hamsters were divided into ﬁve groups:
1-, 3- and 6-month-old control groups and 3- and 6-month-old
runner groups. The runners had access to running wheels.
The collagen network of medial tibial condyle articular carti-
lage was studied with quantitative polarized light microscopy.
The glycosaminoglycan content was assessed from safranin-O
stained sections using digital densitometry. Prevalence of OA
was recorded from medial tibial condyle.
Results: Runner animals were heavier than the controls (21% at
3 months and 13% at 6 months, p<0.001). The running distance
was initially ca. 17km/day. The distance gradually decreased
to 10km/day at the age of 3 and 6 months. By 3 months of
age, cartilage thickness decreased 25% compared to that of 1-
month-old animals. Running did not change cartilage thickness.
The collagen ﬁbril orientation in cartilage demonstrated mostly
similar proﬁles in controls and runners. The ﬁbril orientation an-
gle increased from the surface towards deep zones of cartilage
(0 degree = ﬁbrils parallel, 90 degrees = at right angles, with
articular surface). The average ﬁbril orientation angles in carti-
lage zones were 15 degrees, 36 degrees, 51 degrees and 48
degrees in the superﬁcial, intermediate, upper deep and lower
deep zones, respectively. At 6 months, the collagen ﬁbrils of the
superﬁcial zone ran more parallel with the cartilage surface than
at 1 or 3 months (p<0.05). Running caused the ﬁbrils run more
perpendicularly to the surface in the intermediate zone (p<0.05).
The glycosaminoglycans increased from surface to deep zones
during maturation. The glycosaminoglycan content was lower in
the runner groups and especially in the superﬁcial zone than
in the controls (p<0.001-0.05). The incidence of OA increased
with age. More normal-looking cartilage was found in the runner
groups compared to controls (intact cartilage surface or with only
minor ﬁbrillation in 95% of runners vs. 75% in the 3-month-old
control group; 58% in runners and 47% in the control group at 6
months).
Conclusions: Collagen ﬁbril orientation shows signiﬁcant but
not major changes during maturation of hamsters. Maturation
makes superﬁcial collagen ﬁbrils run more parallel with the car-
tilage surface. After running the ﬁbrils of the intermediate zone
are more perpendicularly oriented. Running causes reduction of
glycosaminoglycans in cartilage surface. Voluntary joint loading
of the young hamsters appears to decrease the incidence of OA.
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Purpose: Kashin-Beck Disease (KBD) is an endemic, chronic,
degenerative osteoarthropathy manifest in China. At present
the etiology and pathogenesis of KBD is unclear. One of the
hypotheses is that KBD is caused by fungal mycotoxins on food
and a low Selenium environment. The purpose of the study was
to investigate the effects of moniliformin toxin (MON) on the
growth and metabolism of human articular chondrocytes using
in vitro cartilage grafts and investigate the potential beneﬁcial
effects of added Selenium (Se) which is thought to abrogate
KBD joint pathology.
Methods: Human articular chondrocytes were cultured on bone
matrix gelatin (BMG) scaffolds to form cartilage tissue grafts
in vitro. These artiﬁcial cartilage grafts were divided into eight
experimental groups: (1) Controls (without MON or Se); (2)
MON 0.1µg/ml; (3) MON 1.0µg/ml; (4) MON 4.0µg/ml; (5) Se
0.1µg/ml “Control” group; (6) MON 0.1µg/ml + Se 0.1µg/ml;
(7) MON 1·0µg/ml + Se 0·1µg/ml; (8) MON 4.0µg/ml + Se
0.1µg/ml. Chondrocyte viability was measured by MTT assay
and H&E staining. The expression of collagen was detected
by Picricsirius Red staining and immunohistochemistry using
a monoclonal antibody for type II collagen. The presence of
proteoglycans was detected by toluidine blue (TB) staining and
aggrecan metabolites using immunoﬂuorescence analyses with
monoclonal antibodies anti-IGD(6B4), BC4, 3B3 (-) and 2B6.
Expression of MMP-1 and MMP-13 was detected by conventional
immunohistochemistry. In addition, CD44 & collagen II mRNA
expression was determined using RT-PCR and IL-1 & TNF-α
levels were measured by ELISA.
Results: With the increasing concentration and culture time of
MON toxin, chondrocyte viability was inhibited in a concentration-
and time-dependent manner. The cell density and layers of the
cartilage grafts decreased and chondrocyte degeneration and
necrosis was observed. After Se addition, partially alleviated
this trend. Compared with the Control group, the levels of IL-
1β and TNF-α were increased in the MON media supernatants
and were partially alleviated with added Se. Increases in MMP-
1, -13 and CD44 were also observed in the MON cultures
and added Se was partially alleviated these levels. Histological
and immunohistological analyses of the MON groups showed
weak staining for ECM molecules when compared to Controls.
However, the addition of Se partially alleviated this the loss of
ECM staining in the cartilage graft tissue.
Conclusions: The addition of MON to human articular cartilage
grafts in vitro has profound affects on cartilage metabolism that
mimics that seen in KBD patient pathology. Inﬂammatory factors
such as IL-1β and TNF-α increased in all MON supernatants and
the up-regulation of MMP-1, MMP-13 & CD44 expression was
also observed. The addition of Se partially alleviated this trend,
but did not completely abrogate these conditions and added
Se appeared to reduce the amount of ECM loss in the human
cartilage graft tissue.
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Purpose: The role of subchondral bone in the initiation and
progression of cartilage degeneration remains unclear. Our pri-
mary hypothesis was that excision of subchondral bone from
articular cartilage would increase in situ chondrocyte death. The
secondary hypothesis was that chondrocyte death could be ab-
rogated by co-culturing cartilage with the excised subchondral
bone.
Methods:Articular cartilage explants (rectangular blocks, n=132)
were harvested from the metacarpophalangeal joints of three-
year old cows (N=12) with a scalpel and divided into three groups:
(1) subchondral bone excised from articular cartilage(Group A),
(2) subchondral bone left attached to articular cartilage(Group B),
(3) subchondral bone excised from, but co-cultured with articular
cartilage(Group C). All explants were incubated in serum-free
Dulbecco’s Modiﬁed Eagle’s Medium (37°C, 5% CO2). Experi-
ments were performed with or without media changes over 7
days to optimize the effect of potential soluble mediators. Low
power (x10) confocal laser scanning microscopy (CLSM) and
ﬂuorescent probes (Chloromethylﬂuorescein diacetate - stains
